Tubers of Solaum tuberoum L. var. Russet Bu n, Kennebec, and Targhee were stored at 95% relative humity and at 1.7, 4.4, 5.8, 7.2, or 10 C. Rates of 02 con s were measured periodicaly by removing ihdividual tubers from storage, excising discs of pith parenchyma tissue, and incubating the discs In a Gii respirometer at 30 C. With all three varieties, data suggest a greater involvement of pentose phosphate metaboism with tssues from tubers stored at 1.7 C as compared to those from higber temperatures. cs from tubers stored at 1.7 C had higher respiratory quotient values (C02/02), were substatially less sensitive to the Inhibitory effects of odoacetic acid, and were somewhat more sensitive to the itory effects of salicylhydroxamic acid than the discs from tubers stored at higber temperatures. Using I'4Clglucose labeled in the I or the 6 carbon, mean C1 to CQ ratios in the GUion after 3.5 hours of aging were 4±L:1 with discs from tubers stored at 1.7 C and 2.5:1 with discs from tubers stored at 7.2 C. Prior storage history is important in metabolic studies using potato tubers.
Freshly cut potato tuber tissues exhibit an immediate respiratory rise involving lipid metabolism (7) , perhaps resulting from damage to cell membranes (6) . Respiratory rates increase as the tissue slices age, a rise that has been variously termed "wound" (7) , "enhanced" (10) , or "developed" respiration (11) . Although the specifics ofdeveloped respiration have been debated (1, 12) , Laties (8) suggested that initial respiration is primarily via the pentose phosphate pathway and that the tricarboxylic acid cycle develops substantially with aging. The mechanism of this tricarboxylic acid cycle increase is uncertain (9) and is complicated by the apparent development of a cyanide-insensitive electron transport pathway (4) . Lee and Chasson (10) RQ values (CO2/02) for tissue slices were calculated from readings with and without the KOH solution. The fact that C02 build-up had little or no effect on respiratory rates was determined by running replicate samples in a 1% (v/v) CO2 atmosphere maintained by a diethanolamine buffer (14) .
Inhibitor effects were examined by aging samples for 2 to 3 hr with 3 mm iodoacetic acid or 10 mm SHAM2 in 20 mm phosphate buffer (pH 6.2) and placing them in Warburg flasks with 2 ml of buffered inhibitor solution. Control samples were maintained in 20 mm phosphate buffer (pH 6.2). Each iodoacetate treatment was replicated three to seven times per variety using separate tubers; each SHAM treatment was replicated two to four times per variety.
Ratios of C1 to C6 (the release of 14CO2 from carbon 1 of glucose relative to that released by carbon 6) were determined using ['4C]glucose labeled on the 1 or the 6 carbon. Excised samples were aged for 3 hr in 20 mm phosphate buffer (pH 6.2). Samples were placed in Warburg flasks containing labeled glucose (10 PCi/sample) in 20 mm phosphate buffer (pH 6.2). The glucose had a specific radioactivity of 8.65 ,uCi/Vmol for that labeled on the 1 carbon and 4.84 tCi/4tmol for the 6 carbon; the 1 carbon activity was adjusted to 4.84 ,uCi4imol before use. Accordianpleated squares of filter paper of identical size and weight were dipped to saturation in 10%1o (w/v) KOH and placed in each center well. These flasks were equilibrated for 30 min in the Gilson water bath (30 C), then sealed for 60 min. The KOHsaturated filter papers were immediately removed and dropped into premixed scintillation cocktails. Radioactivity was measured 2 hr later in a Packard liquid scintillation spectrometer. Each treatment was replicated three to four times per variety.
Statistical analyses were calculated using Student's t test.
RESULTS AND DISCUSSION Differences between varieties in tissue slice 02 consumption were not significant, with few exceptions. Thus, all values are presented as combined means for the three varieties.
Prior storage temperature influenced both the initial rate of 02 consumption and subsequent changes in those rates (Table I) . 02 (Table I ) rise almost linearly with increasing storage temperature, and the indication is that the A/hr will be near zero after storage at 5 C. The peak in initial 02 consumption occurs with tissues from tubers stored at about 5 C. After the excised tissues have been aged for 24 hr, the rates of 02 consumption apparently increase linearly with prior storage temperature to a peak at about 5.8 C and then plateau or decline. It is interesting that minimum respiratory rates by whole tubers in storage occur at these same temperatures (2, 5, 13). Apparently those tubers that have respired the least in storage have the greatest capacity for a respiratory burst when removed from storage and wounded. Several lines of evidence suggest that excised tissues removed from tubers stored at 1.7 C respired predominantly via an alternate metabolic pathway when compared to excised tissues from tubers stored at higher temperatures. The mean RQ value (CO2/02) with discs from tubers stored at 1.7 C was 1.16. Discs from tubers stored at 4.4, 5.8, 7.2, and 10 C had mean RQ values of 0.780, 0.751, 0.744, and 0.758, respectively. The value at 1.7 C is significantly different from the others at the 0.01 level.
lodoacetic acid, which is a selective inhibitor of glyceraldehyde 3-P-dehydrogenase in the glycolytic pathway, limited 02 consumption of discs from tubers stored at 1.7 C substantially less than discs from tubers stored at higher temperatures. Inhibition of 02 consumption was 29.3% in tuber tissue slices that had been previously stored at 1.7 C, while inhibition was 66.5, 62.8, 61.3, and 60.9% for those that had been stored at 4.4, 5.8, 7.2, and 10 C, respectively. The value at 1.7 C is significantly different from the others at the 0.05 level. Similar relationships were obtained using 5 mM iodoacetic acid, except that all values were higher, indicating greater inhibition. lodoacetic acid at much greater concentration (10 mM) virtually stopped 02 consumption of all tissues (86-93% inhibition), while at much lower concentration (0.1 mM) this inhibitor had limited effect on 02 consumption of any tissues (0-11% inhibition).
SHAM, which inhibits alternate respiratory pathways while having less effect on tricarboxylic acid cycle metabolism (15) , limited the 02 consumption of slices from tubers stored at 1.7 C to a greater extent than slices from tubers stored at 4.4 and 5.8 C. Inhibition of 02 consumption was 51.4% in tube: tissue slices that had been previously stored at 1.7 C, whole inhibition was 31.2 and 33.6% for those that had been stored at 4.4 and 5.8 C, respectively. The value at 1.7 C is significantly different from the others at the 0.05 level. Similar relationships were obtained using 1 mM SHAM, except that all values were lower indicating less inhibition. These differences were less dramatic than those using iodoacetic acid. However, care must be taken when interpreting (Table II) . The total Ci dpm with tissues from 7.2 C were markedly greater than those from tubers stored at 1.7 C. This may have been a consequence of the higher endogenous sugar levels in tuber tissues stored at 1.7 C (about 20%o total sugars by dry weight versus about 2-3% at 7.2 C). The labeled glucose, which was in buffered solution within the Warburg flasks, presumably was incorporated less rapidly by the high-sugar tissues. Such differences would not be expected to affect the C1 to C6 ratio at any given temperature. The above data are consistent with the hypothesis that a greater percentage of total respiration in tissues from tubers stored at 1.7 C occurred via the PPP, as compared to tissues from tubers at higher storage temperatures. If Laties' hypothesis (8) is correct that the tricarboxylic acid cycle is largely inoperative in fresh potato slices and develops with aging, these data suggest that tissues from tubers stored at 1.7 C have lost much of the ability to develop tricarboxylic acid cycle metabolism. Apparently the initial respiration of these slices is predominantly via the PPP, and as PP metabolism declines, the tissues die. Prior storage history is important in metabolic studies using potato tubers.
